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PAPERMAKER' S FELT WITH A THUEE-IAYHffiD HASP FABRIC 

This invention relates to a papennaker's fabric, and 
more particularly, to a papermaker • s press felt with a woven 
three-layered base fabric construction. 

The roost common technique for removing water from a 
paper sheet is by the use of a press wherein the paper sheet and 
the felt on which it is carried are squeezed between rollers,the- 
felt being formed in such a manner that the water extracted fron 
the paper will press through the felt for discharge. Desirably, 
the press felt will have relatively large open areas or voids 
which will enhance the water-containing capability and serve to 
avoid a backflow of water relative to the direction of notion of 
the paper web, with consequent "crushing" or hydraulic destruc- 
tion of the structural integrity of the web. 

Various felts have been designed with the objective of 
providing void space. These felts, though, have other problems 
as a result of their structure. For example, in a press felt 
which contains a relatively coarse, incompressible woven base 
fabric to provide void volume, the very incompressibility of the „ 
yarn comprising the base fabric, acting as intermittent backing 
elements to the associated fibrous batt layer, tends to produce 
regions of varying pressure as the fabric passes through the 
press nip. Since a smaller portion of the surface area of the 
paper is effectively exposed to pressure being exerted upon it 
than if the fibrous layer were more uniformly supported under- 
neath by the base fabric, the felt is less effective as a water 

removal device and surface marks are sometimes introduced in the 
paper. 
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Accordingly, it is an object of this invention to pro- 
vide a paper-maker* s felt that will avoid "crushing" of the web by 
providing void volume through the nip between press rolls. 

It is a further object of this invention to provide a 
paperraaker * s felt in which the pressure exerted by the felt on 
the paper is uniform, without localized hard spots which are 
likely to produce marks in the paper. 

* It is still a further object of this invention to pro- 

vide a paperraaker's felt having an enhanced capacity for removing 
j water from a paper sheet. 

The problems of the prior art are overcome by the pre- 
sent invention which provides a papermaker's press felt 
comprising a woven three-layered base fabric construction and a 
non-woven batting material. 

The bottom layer of the woven three-layered base fabric 
is made from yarns which are coarse in comparison to the yarns in 
the top two layers. There are less yarns in the bottom layer of 
Jthe base fabric than in either of the top two layers and the 
'yarns in the bottom layer have a greater diameter than the yarns 
in the top two layers. 

The three-layered base fabric may be woven endless 
using two warp beams and three or more shuttles , or the base 
layer and the upper two layers may be woven as two separate 
fabrics and later combined through needling. Following forration 
of the base fabric, non-woven batting material is needled to the 
face side of the fabric. 
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These and other objects and features of the invention 
will be apparent from the following description of a preferred 

embodiment and from the drawing comprising Fig. 1 as a single 
figure and showing a diagrammatic view of a papermakers ' felt 
embodying the invention. 



Fig, 1 shows a papermakers* felt with a three-layered 
base fabric. The base fabric may be manufactured in several 
fashions. For example, it may be woven endless, as in Fig. 1, 
using two warp beams and three or more shuttles, or the base 
layer and the upper two layers may be woven separately as two 
separate fabrics and later combined through needling. 

, The uppermost cross machine direction yarn 5 interlaces 

jthe two top fabric layers. . The bottom layer is connected to the 
middle layer by interlacing of the bottom cross machine direction 
yarn 15 around the middle machine direction yarn 10 at various 
intervals. In Fig. 1, there is such an interlacing after every 
six middle machine direction yarns 10 or every other bottom 
machine direction yarn 20. The interlacings are generally 
designed such that they are hidden from view by an underlying 
bottommost machine direction yarn. This arrangement protects the 
interlacing junction from abrasive wear during operation on the 
paper machine. 

The bottom layer of the woven three-layered base fabric 
which receives the water from the paper is made from substan- 
tially coarse yarns and serves as a wear surface. The coarse 
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jyarns in the bottom layer provid void volume to enhance the 
water-containing capability of the press felt. There are less 
yarns in the bottom layer than in either of the top two layers 
and the yarns in the bottom layer have a greater diameter than 
the yarns in the top two layers. This results in large unin^eded 
voids in the bottommost layer. The yarns in the upper two layers 
are substantially smaller in diameter than the yarns in the 
bottom layer in order to insure adequate distribution of pressure 
to the upper batt layer. 

In the bottom layer, there are roughly eight yarns per 
inch in both the machine direction and the cross-machine direc- 
tion. In the top layer, there are between 14 to 32 yarns per 
inch in both the machine direction and the cross-machine direc- 
tion. The ratio of yarns in the top layer to the bottom layer is 
thus between approximately two to one and four to one. The 
machine direction yarn count in the middle layer is either the 
same as in the upper layer or less than the upper layer but mere 
than the bottom layer. 

The top two layers of the base fabric provide load 

bearing strength for the press felt. The top two layers of the 

* ■ - 

base fabric are made from smaller diameter, much fineryarns than 

the yarns in the bottom layer. The uppermost machine direction 

yarn 1 and middle machine direction yarn 10 provide adequate 

bridging over the bottom fabric layer and together with the upper 

cross-machine direction yarn 5, uniform pressure distribution to 

the adjoining batt layer. 

Instead of a coarse non-compressible base fabric which 
produces regions of localized high pressure, the base fabric of 
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the invention consists of a coarse bottom layer and two finer 
top layers. This three-layered base fabric makes the pressure 

xerted by the felt on the paper more nearly uniform, without 
localized hard spots which are likely to produce marks in the 
paper. Additionally, the felt is more efficient as a water 
removal device since a greater portion of the surface area of the 
paper is effectively exposed to the pressure being exerted upon 
it by the felt. 

The uppermost cross-machine direction yarn 5, 
interlacing the two top fabric layers is chosen on the basis of 
imparting fabric stability, adequate bridging over the bottcrarost 
fabric layer and uniform pressure distribution to the adjoining 
upper batt layers. A monofilament, or twisted monofilament yarn, 
would typically be used for this purpose. 

The cross-machine direction yarn 15 in the bottom 
fabric layer would be chosen primarily on the basis of providing 
adequate wear resistance and protection for the two t^jper fabric 
layers. Typically, this yarn would be composed of multifilament, 
resin treated multifilament, or staple fibers. 

The bottom machine direction yarn 20 is chosen on the 
basis of providing wear resistance. As with the bottom cross - 
machine direction yarn, this would typically be a multifilament, 
resin treated multifilament, or staple type. 

The machine direction yarn 10 in the middle fabric 
layer is chosen on the basis of providing load bearing strength, 
stability, and resistance to compaction. This yarn would typi- 
cally be a monofilament, twisted monofilament, or resin treated 
multifilament type. 
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The uppermost machine direction yarn 1, in some appli- 
cations, may be identical to the machine direction yarn 10 used 
in the middle layer. When greater pressure uniformity is 
required, a softer, more compressible yarn such as staple or low 
twist multifilament is used. The weight and diameter of this 
yarn 1 is essentially similar to that of the machine direction 
yarn 10 used in the middle layer. 

The two upper fine layers over the bottom coarse layer 
'provide more load bearing strength than would a single fine 
layer., In addition, the uppermost fine layer is not contaminated 
by any coarse yarns from the bottom layer of the base fabric 
since the interlacing of the coarse and fine yarns takes place in 
the intermediate layer. 

Following formation of the three-layered base fabric, 
the press felt is completed by needling a non-woven batting 
material 25 to the face side of the fabric, which batting 
material defines the paper supporting surface of the felt. 
Normally the non-woven batting material is placed such that there 
is minimum penetration into the bottommost coarse layer .in order 
to preserve large, unimpeded void spaces within this layer. 

The invention is further illustrated by the following 
non-limrting example. 

Example 1 

A three-layered base fabric is woven endless usirc two 
warp beams and three shuttles. The uppermost cross-machine 
direction (CMD) yarn interlaces the two top fabric layers -The 
bottom layer is connected to the middle layer by interlacing of 
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1 the bottom CMD yarn around every sixth middle machine 
direction (MD) yarn. 

A single uppermost MD yarn consists of 6 strands of poly- 
5 amide monofilament 0.2032 mm (0.008 inch) in diameter 
twisted together to form a yam 0.7112 mm (0,028 inch) 
in diameter. The uppermost MD yarns are woven 0.945 yarns 
per mm (24 yarns per inch) . The middle MD yarns are iden- 
tical in size and type to the uppermost MD yarns and are 

10 also woven 0.945 yarns per mm ( 24 yarns per inch). A 

single uppermost CMD yarn consists of 4 strands of 0.2032 
mm (0.088 inch) polyamide monofilament twisted together 
to form a yarn 0.5334 mm (0.021 inch) in diameter. The 
uppermost CMD yarns are also woven 0.945 yarns per mm 

15 (24 yarns per inch). Three plies of 1700 denier staple 
yarn form a single bottommost MD yarn 1.4478 mm (0.057 
inch) in diameter. The bottommost MD yarn components 
consist of 60 % by weight of 6 denier polyamide fibers 
and 40 % by weight of polypropylene 6 denier fibers. The 

20 bottommost MD yarns are woven at 0.315 yarns per mm (8 
yarns per inch) . The bottommost CMD yarns are identical 
in size and type to the bottommost MD. yarns and are also 
woven at 0.315 yarns per mm (8 yarns per inch). 

25 While this invention has been described with reference 

to its preferred embodiment, other embodiments can achieve 
the same result. Variations and modifications of the pre- 
sent invention will be obvious to those skilled in the 
art and it is intended to cover the appending claims all 

30 such modifications espoused in the true spirit and scope 
of this invention 
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A papermaker's felt comprising: 

a non-woven batting material (25) ; and 

a woven three- layered base fabric comprising: 

a bottom layer of cross-machine direction (15) and 

machine direction yarns (20) ; 



a middle layer (5,10) of fine yarns which has a 
higher crossmachine direction and machine direction 
yarn count than the bottom layer and in which the 
' cross-machine direction and machine direction yarn 
diameters are smaller than the diameters of the 
15 crossmachine direction and machine direction yarns in 

the bottom layer; and 

a top layer of fine yarns (1) which uses the same 
cross-machine direction yarn (5) as the middle layer 
and which has the same or higher machine direction 
yarn count than the middle layer and the same or 
smaller machine direction yarn diameters than the 
middle layer. 

25 2. The papermaker's felt according to claim 1 wherein 
the non-woven batting material (25) is needled to 
the top two layers (5, 10) of the woven three-layered 
base fabric. 

Oft 

3. The papermaker's felt according to claim 1 or 2 

wherein the crossmachine direction yarn (5) in the 
upper two layers interlaces the two top fabric 
layers (1, 10). 
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The papermaker's felt according to any of claims 
1 to 3, wherein the bottom layer (15, 20) is 
connected to the middle layer by interlacing of 
the bottom crossmachine direction yarn (15) around 
the middle machine direction yarn (10) at various 
intervals. 

The papermaker's felt according to any of claims 
1 to 4, wherein the bottom layer (15, 20) contains 
eight yarns per inch in both the machine direction 
and the cross-machine direction. 

The papermaker's felt according to any of claims 
1 to 5, wherein there are at least twice as manv 
machine direction and cross-machine direction 
yarns per inch in either of the upper layers (1, 
10) as there are in the bottom layer (15, 20). 

The papermaker's felt according to any of claims 
1 to 6, wherein the cross-machine direction yarn 
(5) interlacing the two top fabric layers (1,1 0 ) 
is a monofilament. 

The papermaker's felt according to any of claims 
1 to 7, wherein the cross-machine direction yarn 
(5) interlacing the two top fabric layers (1,10) 
is a twisted monofilament. 

The papermaker's felt according to any of claims 
1 to 8, wherein the cross-machine direction yarn 
(19 in the bottom layer is comprised of multi- 
milament fibers. 

The papermaker's felt according to any of claims 
1 to 9, wherein the cross-machine direction yarn 
(15) in the bottom layer is comprised of resin 
treated multifilament fibers. 
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The paper-maker' s felt according to any of claims 
1 to 10 wherein the cross-machine direction yarn 
(15) in the bottom layer is comprised of staple 
fibers. 

The papermaker's felt according to any of claims 
1 to 11, wherein the machine direction yarn (20) 
in the bottom layer is comprised of multi- 
filament fibers. 

The papermaker's felt according to any of claims 
1 to 12, wherein the machine direction yarn (20) 
in the bottom layer is comprised of resin treated 
multifilament fibers. 

The papermaker's felt according to any of claims 
1 to 13 , wherein the machine direction yarn (20) 
in the bottom layer is comprised of staple fibers. 

The papermaker's felt according to any of claims 
1 to 14, wherein the machine direction yarn (10) 
in the middle layer is a monofilament. 

The papermaker's felt according to any of claims 
1 to 15, wherein the machine direction yarn (10) 
in the middle layer is a twisted monofilament. 

The papermaker's felt according to any of claims 
1 to 16, wherein the machine direction yarn (10) 
in the middle layer is comprised of resin treated 
multifilament. 

The papermaker's felt according to any of claims 
1 to 17, wherein the machine direction yarn (1) 
in the top layer is a monofilament. 



0089032 



The papermaker's felt according to any of claims 
1 to 18, wherein the machine direction yarn (1) in 
the top layer is a twisted monofilament. 

The papermaker's felt according to any of claims 
1 to 19, wherein the machine direction yarn (1 ) in 
the top layer comprises resin treated multifilaments. 

The papermaker's felt according to any of claims 1 
to 20, wherein the machine direction yarn (1) in 
the top layer comprises staple or low twist multi- 
filament fibers. 

The Daoermaker's a^^^^ ~* ~ i - _ _ * 

to 21, wherein the three-layered base fabric is 
woven endless using two warp beams and three or 
more shuttles. 

The papermaker's felt according to any of claims 
1 to 21, wherein the base layer (15, 20) and the 
upper two layers (1,5,10) are woven separately and 
the two fabrics are then later combined through 
needling. 
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